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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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1 )S Responsive to communication(s) filed on 08 January 2002 . 
2a)n This action is FINAL. 2b)KI This action is non-final. 

3) n Since this application is in condition for allowance except for fornnal matters, prosecution as to the nnerits is 

closed In accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1,2 and 4-13 is/are pending in the application. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has ftilfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined 
was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

2. Claims 1, 5, 8-10, 12 are rejected under 35 U.S.C. 102(e) as being anticipated by Thankur 
etal.( US 5,926,742). 

Thankur et al. in Figs. 4, 5 and related text expressly and impliedly teaches the claimed 
method for heat treating a semiconductor wafer, comprising : 

* placing a semiconductor 10 in a thermal processing chamber 12 that is in communication 
with a plurality of lamps 18 ( tungsten-halogen lamps), the semiconductor wafer 10 
defining a plurality of localized regions ( Fig. 5) along a radical axis; 

* adjusting the temperature of the semiconductor wafer 10 to a predetermined temperature 
according to a predetermined heat cycle including a heating stage in which the 
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semiconductor wafer is heated by the plurality of lamps 18 and the radiation energy 
generated by the lamps can be selectively varied ; 

* during at least one stage of the predetermined heat cycle, providing a gas through gas 
injection head 22 to^^lectiv^ the localized temperature of at least one localized 
regions of the semiconductor wafer to minimize temperature deviation of the at least one 
localized region from the predetermined temperature. The localized regions comprises less than 

' about 50% or 25% or 1 5% of a cross-section of the wafer. The predetermined heat cycle 
comprises a cooling stage. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-2, 5, 8-13 are rejected under 35 U.S.C. 103(a) as obvious over Champetier et al. 
( US 5,997,175) in view of Geyling et al. ( US 5,881,208). 

Champetier et al. in Fig.l and related text teaches the claimed method for heat treating a 
semiconductor wafer, comprising : 

* placing a semiconductor 14 in a thermal processing chamber 12 that is in communication 
with a plurality of lamps 24 ( tungsten-halogen lamps), the semiconductor wafer 14 
defining a plurality of localized regions along a radical axis; 
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* adjusting the temperature of the semiconductor wafer to a predetermined temperature 
according to a predetermined heat cycle including a heating stage in which the 
semiconductor wafer is heated by the plurality of lamps 24; 

* during at least one stage of the predetermined heat cycle, providing a gas such as inert 
gas through gas inlet 1 8 to control the localized temperature of at least one localized 
regions of the semiconductor wafer to minimize temperature deviation of the at least one 
localized region from the predetermined temperature., i.e.' during the heating stage 
control the localized temperature of plural locations of the wafer through a control 
system in communication with the radiation sensing devices and with the heat source, in 
which the controller can be configured to receive thermal radiation information from the 
radiation sensing device and based on the information to control the amount of heat being 
emitted by the heat source, which in turn would control the localized temperatures of the 
wafer ( col. 4, line 50 through col.5, line 3 ). 

Champetier et al. do not expressly teach utilizing the gas to selectively control the 
temperature of at least one of the localized regions of the wafer to minimize temperature 
deviation. Geyling et al. in an analogous art of controlling temperature uniformity across the 
entire wafer during heating cycle teaches using a gas delivery system (Figs. 1-2, 3 A, 3C ) to 
individually or selectively control the temperature ( col. 9, line 60 through col. 10, line 2) of at 
least one of the localized regions of the wafer to minimize temperature deviation. The gas 
delivery system can be shower heads with zonal control combination of shower heads and 
microvalves, or structure made of entirely from array of microvalves ( col. 1 3, lines 50-54), 
which can be used for selectively controlling the temperature of one of the localized regions of 
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the wafer. The locaHzed regions obviously comprises less than about 50% or 25% or 15% of a 
cross-section of the wafer, as evidenced by the annual zones 25a-25d ( Fig.3A) in Geyling. 

At the time of the invention, one of ordinary skill in the art would have been motivated to 
modify the gas delivery system of Champetier by the gas delivery system of Geyling in which 
the system has a capability of selectively controlling the temperature at the localized regions of 
the wafer. The suggestion/motivation for doing so would be to use a better heating means to 
obtain a temperature uniformity across the entire wafer during heat treating. 

With respect to claim 5, Champetier et al. teaches the step of controlling the flow rate of 
the gas ( col. 11, lines 55-58). 

With respect to claims 1 1 and 13, the combined teachings of Champetier and Geyling is 
able to manipulate the localized temperature during the heating and cooling stages by 
individually adjusting gas flow and heating energy using the plurality of the lamps of 
Champetier and the gas delivery system of Geyling. 

5. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Champetier et 
al. ( '175) and Geyling et al. ( '208) as applied to claim 1 above, and further in view of Colelli et 
al.(US 6,100,506). 

The combined teachings of Champetier et al. and Geyling et al. substantially teaches the 
claimed method for heat treating a semiconductor wafer but does not expressly disclose that the 
temperature deviation is less than about lOOC or about 25C. However, it would have been 
obvious to one of the ordinary skill in the art to appreciate that the temperature deviation on the 
semiconductor wafer need to be controlled far less than 25C during the heating and cooling 

* * 
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stages, as evidenced by Colelli et al. in which he shows that the temperature deviation (A T) 
across the wafer is controlled in the range of 0.3 C (col.3, lines 15-17). 



examiner should be directed to Hsien-Ming Lee whose telephone number is 703-305-7341 . The 
examiner can normally be reached on M-F (9:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 703-308-4918. The fax phone numbers for the 
organization where this application or proceeding is assigned is 703-305-0142. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 



6. 



Any inquiry conceming this communication or earlier communications from the 



HsienMing Lee 
January 18, 2002 
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